A substantial body of literature suggests that maternal employment stimulates child obesity. This study re-examines the existing relations and explores the role of alternative care on health status of working women's children using Panel Study on Korean Children (PSKC). Categorizing child care as relative, non-family, and kindergarten care, I investigate how each type of child care generates different effects. This study finds that child care given by kindergarten decreases the probability of child obesity according to the estimation for working mothers. If they depend on relative care, it stimulates children to gain weights. Non-family child care is found to be effective to lessen possibility of a child's overweight when the mother has no job. Among working mothers, only children of self-employed women are affected by relative care in a negative way. Children who go to kindergarten are less likely to be obese regardless of their mothers' job position such as full-time, part-time, and self-employed.
Introduction
Child obesity is one of the most concerned issues in these days. Considering it significantly influences on the adult life in various ways (Kim et al., 2001; Cawley, 2010; Fletcher et al., 2010) , it considerably affects the initial stage of human capital formation. As living conditions have been improved, physical activities shrinks and people tend to take in high-calorie food. Infants are the most dependent among the whole stages of the life cycle. Child obesity is vulnerable to how the child is looked after. The recent research shows the cause of child obesity across the fields from nutritional science to other related studies. Economists focus on increasing female labor participation to explain child obesity. Recent literatures examined maternal employment raises the risk of childhood obesity (Anderson et al., 2003; von Hinke Kessler Scholder, 2008; Liu et al, 2009 ).
Maternal employment is associated with family eating behavior. Working mothers have limited time for household chores and cooking, so their children are more exposed to poor quality nutrition (Cawley & Liu, 2012) . The reduction of time for preparing meals leads to consumption of high-calorie food and snacks (Cutler, Glaeser, & Shapiro, 2003) . The decrease of opportunities to monitor child's meal and daily life is another mechanism that links mother's labor participation and child obesity. Children are likely to eat less healthy food without mothers' supervision (Klesges et al., 1991; Morill, 2011) . Working mother generally leaves a child in the care of day care or kindergarten but such facilities tends to be less careful for the kid's health (Case & Paxson, 2001 ). The lack of time for a mother spend with her child is also related to physical activities. The longer mother's work hours is, the more she feels tired and prefers staying at home after work and the weekends. Physical activities lessens the probability of child obesity (Berkey et al., 2003) , but parent's preference to indoor activity leads to reduce child's outdoor activities (Cawley & Liu, 2012; Gwozdz et al., 2013) . The family tends to eat snacks frequently or watch television (Matheson et al., 2004; Philips et al., 2004; Brown et al., 2010) . Moreover, commercial from television makes children more exposed to high-calorie food and raises the demand of them for such food (Dixon et al., 2007; Epstein et al., 2008) .
Time constraint to have healthy behavior and monitor children's daily life is the suggested common factor that connects between maternal employment and child obesity. Considering that female participation increases continuously, however, it is not good news for working mothers in these days. If time allocation due to mother's work hour matters, it implicates reducing work hours to secure enough time to be with children may be the best solution to let them healthier.
But it is difficult to adjust working hours as much as it could induce significant change a child's health in a better way. Unless one changes her job or switches to part time job from full time, she could hardly use her work hours flexibly. It is not women's own decision to request one-year maternal leave but depends on the characteristics and status of work after giving a birth.
The purpose of this study is to suggest alternative solutions for working mothers to guard the children's health. Mothers tend to ask other people or institutions to look after their child while they are working. In that case, the health of children is exposed to the care of other agents.
I assume that the effects of each child care type on child obesity are not the same. If the different effects are discovered, mothers could choose appropriate agents to care their child. Or, at least they can prepare some counterplans even when they have limited choice of child care service.
Types of childcare in Korea are divided into three parts−relative care, non-family daycare, and licensed childcare institution. 1 The financial and psychological barrier is lower to use relative care than other types of childcare. Relatives know the family better and form closer emotional connectedness with the child, though they could discipline the child more generously. Non-family care often involves housework. The probability that the baby sitters are not expert to childcare is likely to high. On the other hand, childcare institutions like kindergarten or playgroup nursery is composed of qualified teachers and the program is quite systematic than other types of care. As each childcare has different characteristics, the effects of each on child obesity could differ.
Investigating the relations between them could provide meaningful implications for working mothers who cannot stick with their child as they want. I first document a simple relations between maternal hours of work and child obesity to show the correlation is positive in Korea following the results of previous studies. Then I add dummy variables that represent each types of childcare usage and the interaction terms with maternal employment to investigate the effects of them. This estimation shows how usage of each childcare type works on the probability of child obesity if the level of maternal work hours are the same. Additional analysis is conducted with dataset that is composed of working mothers only. I compare how the effects varies between working moms and nonworking moms. Also, I split the sample of working mothers into three categories−full-time job, part time job, and self-employed− and see which type of childcare stimulates child to be more obese.
The results in this paper suggest that children are more likely to be obese when their mother have a job. Working mothers tend to suffer from time constraints to spend enough time to prepare nutritionally balanced food or to promote physical activities of their children.
Therefore, the role of alternative child care is important for working moms to keep children's health status. Child care given by kindergarten decreases the probability of child obesity by 9 percent according to the estimation for working mothers. However, if they depend on relative care, it stimulates children to gain weights. Non-family child care is found to be effective to lessen possibility of a child's overweight when the mother has no job. Among working mothers, only children of self-employed women are affected by relative care in negative way.
Children who go to kindergarten are less likely to be obese regardless of their mothers' job position such as full-time, part-time, and self-employed.
Data and descriptive statistics
The data I use is the Panel Study on Korean Children (PSKC) 2 which is conducted in 5 waves The sample is restricted to the children of married women. Living environment and household structure of unmarried women is likely to be different from that of married women. Also, the existence of the father and marital relation is non-negligible to child health and development if the mother is working. The job characteristic questionnaire is divided into two parts -working 2 The survey contains questions for parents of children, children, and teachers who are affiliated to child care institutions of a targeted child. The questionnaire for parents include socio-demographic information of the family members (child, mother, and father), work status of parents, child health, characteristics of parents, characteristics of children, parenthood, etc. The questionnaire for children is to obtain the result of child development test. Information about the characteristics of child care institutions and awareness of development of children is added by the survey subjected to teachers. status and academic status. 4 If women study and raise children at the same time,it is impossible for them to fully concentrate upon child rearing. However, they could use their time more flexibly and spend time with their children more closely than working mothers. For that reason, I exclude studying mothers and also mothers who are in the status of taking off from the sample, as it is ambiguous to equate them with mothers who work.
The key outcome variable, an indicator for whether the child is obesity or not, is based on body max index (BMI) 5 except for the first wave. I classified the obese children by age and gender of children following the statistical standards that is suggested by CDC and KPS (2007 Another important explanatory variable is types of childcare. Three types of childcare is introduced to this study. The types are relative care, non-family daycare, and kindergarten.
Dummy variables of each category represents whether parents use the childcare.
Other control variables are father's hours of work, gender 6 , birth of order of the child, ages of the child and the mother, mother's education, and income. Household income variable has two types of measure. I first use current income as the measure of income, 7 and then substitute it with the average income since birth of the surveyed child up to the period of survey. The latter measure shows how financial status of the family has been during raising the child. and household income has no difference between the groups in this summary statistics. The largest proportion of the children are sent to kindergarten in both groups. Relative care is the second type of childcare though the proportion of it is not significantly different from rest of them.
Empirical strategy
To investigate the effects of maternal employment on pre-school children's health, previous studies perform binary response analysis using logistic or probit regression. The results show the probability that a child would gain weight increases when his or her mother decides to work more. Previous studies introduce several methods to control the omitted variables. Using long differences, Anderson et al. (2003) eliminates unobserved child fixed effects that might influence both child health and maternal work intensity. Also, they take another methods with sibling pair data. By subtracting one from another at the same period in the data, they eliminate unobserved work pattern of the siblings' mother. Another subtraction taking same age difference, in the other hand, could control the changes of mother's work behavior according to the birth order of the children. Greve (2011) assumes the higher a mother's education level is, the lower the probability of having overweight children because of high knowledge. To test the assumption, he excludes higher educated women employed in the health-related sector who have strong selection bias and compares how the adjusted regression changes the preceding results.
PSKC does not provide sibling information, so this study controls child fixed effects by mean differencing method. It allows to difference out mean value of time invariant characteristics of the individual that might affect both child health and mother's work decision. Here, the probability of being overweight can be investigated considering the heterogeneity of each child. I assume child specific effect is fixed, so the analysis should submit to loss of observations. 8 Table 2 shows the simple replicated estimation of previous studies. Column (1) is pooled logistic estimation and the other is with fixed effects. The results show similar trend to existing literatures. One point increase of child's exposure on mother's employment increases the probability of being obese by 0.8 percent, though 27.5 percent increases when fixed effects are added. Boys have higher probability of overweight than girls at 0.01 significant level. The relation cannot be detected because gender is an omitted variable on estimation with fixed effects. In Table   A1 , girls are less likely to be overweight than boys though it is not significant. In column (1), mother's low level of education seems to negatively work on child health at 10% significance level, but it becomes insignificant in fixed effects estimation. In both estimations, children are likely to be obese as they get older. As they grow up, they get to be exposed to various food and parents becomes more generous to their children's eating behavior compared to the past (Livingstone, 2001 ).
Empirical results

Basic results
To see the relations between child obesity and childcare type, I add dummy variables of each type. The sample includes both non-working mothers and working mothers, so the coefficient of childcare dummy just represents its effect for all children regardless of whether they are exposed to maternal working. Therefore, interaction terms between mother's working hours and childcare dummy variables are also included. The interaction term automatically eliminates no working mothers. If the level of working hours is assumed to be the same, the coefficient of the interaction term represents the difference of child obesity probability according to usage of each childcare. . F., 1996; Anderson et al., 2003) , but researches that fully explain the mechanism has not been done enough (Parsons et al., 1999 ; Notes: Standard errors adjusted for clustering on the mother's identification code. Column (1) is a pooled logistic estimation and column (2) According to the results in Table 3 , childcare does not intervene in child health. I assumed relative care might increase child weight, but it is negative though it is not significant. Also, kindergarten was expected to care child health with expertise better than other types but the coefficient has positive sign. The implication changes when childcare dummies are combined with hours of work. Non-working mothers are not concerned because interaction terms disappear when hours of work is zero regardless of whether a mother leaves their child on care system. Among four types of childcare, kindergarten gives a possibility for mothers to prevent child being overweight assuming the level of work hours are the same. It decreases the probability by 1.6 percent. Other childcare seems to stimulate obesity, but I put off giving explanation as they are not significant. Standard errors in parentheses.
* p<0.1; ** p<0.05; *** p<0.01.
Estimates for subgroups
Previous estimations are from the full sample of PSKC and I analyzed without dividing working mothers and non-working mothers. In this section, I categorize subgroups by mother's working status to find specific effects of childcare on obesity. Table 4 shows the first estimations by subgroups. The regression is conducted for working and no-working mothers. I classified women who has no experience of working during the survey periods as the no-working group. First line is from the estimation of base regression such as section 4.1 without childcare dummies. Among working mothers, child obesity exacerbates when a mother increases her work time. It infers just as other literatures. When dummy variables are inserted, each type of child care takes a role as one of the channels to determine health status of working mothers' children. The effects of work hours on child overweight fade out instead. Relative care encourages child obesity by 10 percent at 0.1 significance level. About 93 percent of relatives are grandparents of children. 9 Grandparents tend to give children what they want despite parental disapproval (Bruss, Morris, & Dannison, 2003) . When children acknowledges
they can obtain what they want easily from grandparents, their demand might be continuous. The effect is maximized when grandparents get to know giving children their favorites satisfies them and makes them meek and mild. The outdoor and physical activities also could be rare if elder relatives spend time with children. As expected, children sent to kindergarten are likely to maintain their healthy status. It decreases the probability of child obesity by 8 percent. Qualified teachers plan a nutritionally balanced menu. Daily schedule may contain physical activities. The place is a proper outlet for children to vent their energy. Leaving children on both formal and informal care negatively affects child overweight status. It increases the probability by 18 percent.
The effect of it is slightly larger than that of relative care.
Estimates of no-working mothers are different. It does not include coefficients of working hours as they were all zero and omitted. The only significant child care is non-family care. The characteristic of it is mixed with that of relative care and kindergarten. Children receiving nonfamily daycare such as baby sitting are less likely to be overweight by 2 percent. Other child care has no meaningful effects on children of no-working mothers.
To check the robustness of the relations between child care and child obesity of working mothers, I categorize working mothers by full-time, part-time, and self-employed. Forty hours per week defines full-time job generally in Korea, but I identify full-time job depending on the survey question asking respondents to check their status in this study. On the first line in Table 5 without indicators of child care, more work hours of mothers who have full time jobs significantly increases the probability of child obesity by 4 percent. Other employment types do not show significant effects on child health. Relative care loses its effects when a mother has full-time or part-time job. The estimation for self-employed mother shows consistent implication in the result of working mother in Table 4 though the probability is about 10 point percent higher in the sample of self-employed. Coefficients of non-family care show negative signs for all cases as estimations of whole working mothers but not significant. Child care by kindergarten robustly works on child health in positive way. When a full-time worker mother sends her child to kindergarten, she can decrease the risk of obesity by 8 percent. It lessens the probability of weight gain by more than 10 percent if a mother has a part-time job or is self-employed.
Conclusion
Existing literatures suggest that maternal employment stimulates child obesity. Time constraint to have healthy behavior and monitor children's daily life is the suggested common factor that connects between maternal employment and child obesity. This study research the alternative role of child care on children of working women to guard their health assuming that each care type generates different effects on child obesity.
I use Panel Study on Korean Children (PSKC) and first re-examine the relations between maternal employment and child obesity. The result finds the similar trend to existing literatures that the more a child is exposed on mother's employment, the higher the probability of being obese is. Introducing indicators of child care type for full sample without any divisions provides no significant explanation to estimate its effects.
To find specific effects of childcare on obesity, I categorize subgroups by mother's working status. The estimation for working shows that relative care considerably encourages child obesity.
On the other hand, children sent to kindergarten are likely to maintain their healthy status. It decreases the probability of child obesity. Leaving children on both formal and informal care negatively affects child overweight status. Estimates of no-working mothers have significant effect of non-family care only. It decreases the possibility the children being obese.
According to the additional analysis, more work hours of mothers who have full time jobs significantly increases the probability of child obesity. Other employment types such as part-time job and self-employed do not show significant effects on child health. Relative care loses its effects when a mother has full-time or part-time job. Only the estimation for sample of self-employed mothers shows consistent implication in the result for working mothers. Child care by kindergarten consistently works on child health in positive way regardless of the types of maternal employment.
Alternative care partly intervenes in a child's life in part without full supervision of the mother. Therefore, the choice of childcare system demands careful determination process.
Although this study focuses on health, cognitive development or sociality among people are also important aspects that is formed at that period depending on growth environments. Further researches that connects child care system with child behavior will relieve concerns of the increasing trend of working mothers. Notes: Standard errors adjusted for clustering on the mother's identification code. Childcare type is relative care in column (1), nonfamily daycare in (2), kindergarten in (3) and both formal and informal care in (4). Coefficients are calculated marginal effects.
Standard errors in parentheses.
